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ORGANIC ELECTRO-LUMINESCENCE DEVICE 
AND METHOD AND APPARATUS FOR DRIVING THE SAME 



[001] The present application claims, under 35 U.S.C. § 119, 
the priority benefit of Korean Patent Application No. P2002-50879 
filed August 27, 2002, the entire contents of which are herein fully 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[002] The present invention relates to an organic 
electro-luminescence device, and more particularly to an organic 
electro-luminescence device that is adaptive for improving the 
reliability of an electro-luminescence cell, and a method and 
apparatus for driving the same. 

Description of the Related Art 

[003] Recently, there have been developed various flat display 
devices, which can be reduced in weight and bulk where a cathode 
ray tube CRT has a disadvantage. Such flat display panel includes 
a liquid crystal display LCD, a field emission display FED, a plasma 
display panel PDP, and an electro-luminescence (EL) display device . 

[004] The structure and fabricating process of the PDP among 
these are relatively simple. A PDP is advantageous to be made light, 
thin and large-sized, but the light emission efficiency and 
brightness thereof is low and its power dissipation is high. It 
is difficult to make an active matrix LCD (where a thin film transistor 
TFT is used as a switching device) large-sized because of using 
a semiconductor process, but since it is mainly used as a display 
device of a notebook computer, the demand for it is increasing. 
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[005] As compared with this, the EL device is generally 
classified into an inorganic EL device and an organic EL device 
in accordance with the material of a light-emission layer. The EL 
device being a self-luminous device has an advantage that its response 
speed is fast, its light-emission efficiency and brightness are 
high, and it has a wide viewing angle. 

[006] The organic EL device, as shown in FIG. 1, has an anode 
electrode 2 formed of a transparent electrode pattern on the glass 
substrate 1. There are deposited a hole injection layer. 3, a light 
emission layer 4, an electron injection layer 5 on top of the anode 
electrode 2 . There is formed a cathode electrode 6 of metal electrode 
on the electron injection layer 5. 

[007] If a drive voltage is applied to the anode electrode 2 
and the cathode electrode 6, holes in the hole injection layer 3 
and electrons in the electron injection layer 5 each progress toward 
the light emission layer 4 to excite the light emission layer 4, 
so the light emission layer 4 is caused to emit visible ray. In 
this way, a picture or an image is displayed with the visible ray 
emitted from the light emission layer 4. 

[008] Referring to FIG. 2, the organic electro-luminescence 
device includes m number of column lines CL1 to CLm, n number of 
row lines RL1 to RLn, and m X n number of pixels Pixels (7) arranged 
in a matrix having the column lines CL1 to CLm cross the row lines 
RL1 to RLn. 

[009] FIG. 3 shows a circuit diagram of each pixel 7 in the 
device of FIG. 2. As shown in FIG. 3, the organic EL device includes 
a first TFT Tl formed at each intersection area of the column lines 
CLl to CLm and the row lines RL1 to RLn to act as a switching device, 
a second TFT T2 formed between a corresponding cell drive voltage 
source VDD and a corresponding electro-luminescence cell OELD for 
driving the corresponding electro-luminescence cell OELD, and a 
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capacitor Cst connected between the first and second TFT' s Tl and 
T2. The first and second TFT' s Tl and T2 are p-type MOS-FETs. 

[010] The first TFT Tl is turned on in response to a negative 
scan voltage from a corresponding one of the row lines RL1 to RLn 
to make a current path conduct electricity between the source 
terminal and the drain terminal of itself, and is sustained at an 
off-state when the voltage in the corresponding one of the row lines 
RL1 to RLn is lower than its threshold voltage Vth. While the first 
TFT Tl remains at its on-state, the data voltage V C l from a 
corresponding column line CL is applied to the gate terminal of 
the second TFT T2 through the source terminal and the gate terminal 
of the first TFT Tl. Contrary to this, the current path between 
the source terminal and the drain terminal of the first TFT Tl is 
open during the off period of the first TFT Tl, so the data voltage 
V CL is not applied to the second TFT T2 . 

[011] The second TFT T2 controls the current between the source 
terminal and the drain terminal in accordance with the data voltage 
V CL applied to the gate terminal of itself to cause the 
electro-luminescence cell OLED to emit light in a brightness 
corresponding to the data voltage V C l- 

[012] The capacitor Cst stores a difference voltage between 
the data voltage V C l and the cell drive voltage VDD to cause the 
voltage applied to the gate terminal of the second TFT T2 to be 
sustained uniformly for one frame period and at the same time to 
sustain the current applied to the electro-luminescence OLED 
uniformly for one frame period. 

[013] FIG. 4 represents a scan voltage and a data voltage applied 
to the organic electro-luminescence device shown in FIG. 2* 

[014] Referring to FIG. 4, the row lines RL1 to RLn are 
sequentially supplied with negative scan pulses SCAN, and the column 
lines CL1 to CLm are simultaneously supplied with data voltages 
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DATA synchronized with the scan pulses SCAN. Because of this, the 
data voltage DATA flows through the first TFT Tl , and the data voltages 
are charged in the capacitor Cst. 

[015] Further, in such a structure, there is required a number 
of column lines as many as pixel signals of RGB are inputted. 

[016] FIG. 5 is another equivalent circuit diagram of a pixel 
which may be used for each pixel 7 in the organic electro- luminescence 
device shown in FIG. 2. 

[017] Referring to FIGs. 2 and 5, the organic 
electro-luminescence device includes m number of column lines CL1 
to CLm, n number of row lines RL1 to RLn, and m X n number of pixels 
Pixels (7) arranged in a matrix having the column lines CL1 to CLm 
cross the row lines RL1 to RLn. 

[018] Further, for each pixel 7, in this example, the organic 
EL device includes a first TFT Til formed between the cell drive 
voltage source VDD and the electro-luminescence cell OLED to drive 
the electro-luminescence cell OLED; a second TFT T12 connected to 
the cell drive voltage source VDD to form a current mirror with 
the first TFT Til; a third TFT T13 connected to the second TFT T12, 
the corresponding column line CL and the corresponding row line 
RL to respond to the signal in the corresponding row line RL; a 
fourth TFT T14 connected between the gate terminals of the first 
TFT Til and the second TFT T12, the row line RL and the third TFT 
T13; and a capacitor Cst connected between the gate terminals of 
the first TFT Til and the second TFT T12 and the voltage supply 
line VDD. The first to fourth TFT' s Til to T14 are p-type MOS-FETs . 

[019] The third and fourth TFT' s T13 and T14 are turned on in 
response to a negative scan voltage from the row line RL to make 
a current path conduct electricity between their source terminal 
and the drain terminal, and are sustained at an off-state when the 
voltage in the row line RL is lower than their threshold voltage 
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Vth. While the third and fourth TFT' s T13 and T14 remain at their 
on-state, the data voltage V C l from the corresponding column line 
CL is applied to the gate terminal of the first TFT Til through 
the third and fourth TFT 7 s T13 and T14 . Contrary to this, the current 
paths between the source terminal and the drain terminal of the 
first and second TFT' s Til and T12 are open during the off-period 
of the first and second TFT' s Til and T12, so the data voltage V CL 
is not applied to the first TFT Til. 

[020] The first TFT Til controls the current between its source 
and drain terminals in accordance with the data voltage V CL applied 
to its gate terminal to cause the electro-luminescence cell OLED 
to emit light in a brightness corresponding to the data voltage 
V CL . 

[021] The second TFT T12 is configured in a current mirror form 
with the first TFT Til to control the current from the first TFT 
Til uniformly. 

[022] The capacitor Cst stores a difference voltage between 
the data voltage V CL and the cell drive voltage VDD to cause the 
voltage applied to the gate terminal of the first TFT Til to be 
sustained uniformly for one frame period and at the same time to 
sustain the current applied to the electro-luminescence OLED 
uniformly for one frame period. 

[023] FIG . 6 represents a scan voltage and a data voltage applied 
to the electro-luminescence device shown in FIG. 5. 

[024] Referring to FIG. 6, negative scan pulses SCAN are 
sequentially applied to the row lines RL1 to RLn and data voltages 
DATA synchronized with the scan pulses SCAN are simultaneously 
applied to the column lines CL1 to CLn. Because of this, the data 
voltages DATA are charged in the capacitor Cst through the third 
and fourth TFT' s T13 and T14. The data voltage DATA charged in the 
capacitor Cst is held for one frame period, and then controls the 
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current path of the first TFT Til. Further, in such a structure, 
there is required a number of column lines as many as pixel signals 
of RGB are inputted. 

[025] In the circuit diagrams as above, in case of FIG. 3, the 
second TFT T2 is driven by the cell drive voltage VDD, i.e., DC 
voltage, while the electro-luminescence cell OLED is turned on, 
differently from the first TFT Til. Further, in case of FIG. 5, 
the first TFT Til is driven by the cell drive voltage VDD, i.e., 
DC voltage, while the electro-luminescence cell OLED is turned on, 
differently from the third and fourth TFT' s T13 and T14. 

[026] As described above, the electro-luminescence cell OLED 
of the organic electro-luminescence device according to the related 
art is always connected to the ground GND. Thus the 
electro-luminescence cell OLED is driven only in a forward direction . 
Due to this limitation, residual currents (e.g., status charges) 
are accumulated within the electro-luminescence cell OLED when being 
driven for a long time . Such residential currents interference with 
the recombination process of the holes with the electrons in the 
light emission layer 4, whereby the lifetime, reliability and 
effectiveness of the organic EL device are significantly reduced. 

SUMMARY OF THE INVENTION 

[027] Accordingly, it is an object of the present invention 
to provide an organic electro-luminescence device that is adaptive 
for improving the reliability of an electro-luminescence cell, and 
a method and apparatus for driving the same. 

[028] It is another object of the present invention to provide 
an organic EL device and a method and apparatus for driving the 
EL device, which overcome problems and limitations of the related 
art . 
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[029] In order to achieve these and other obj ect s of the invention, 
an organic electro-luminescence device according to an aspect of 
the present invention includes a plurality of column lines supplied 
with data; a plurality of row lines crossing the column lines for 
selecting a scan line; an electro-luminescence cell formed at each 
pixel area between the column lines and the row lines; and a cell 
drive voltage source for applying a drive voltage to the 
electro-luminescence cell, wherein a cathode terminal of the 
electro-luminescence cell is selectively connected to a common 
voltage source and a ground voltage source to have a reverse bias 
voltage applied. 

[030] The organic electro-luminescence device further includes 
a switch selectively connecting the cathode terminal of the 
electro-luminescence cell to either the common voltage source or 
the ground voltage source. 

[031] In one example, the switch is switched between the common 
voltage source terminal and the ground voltage source terminal by 
a designated period, e.g., for one frame. In another example, the 
switch is switched to each terminal for each 1/2 frame period. In 
still another example, the switch is switched to each terminal by 
the asymmetric period for one frame. 

[032] In accordance with one embodiment of the present invention, 
organic electro-luminescence device includes a first switching 
device formed at each intersection area of the column lines and 
the row lines; a second switching device formed between the 
electro-luminescence cell and the cell driver voltage source for 
driving the electro-luminescence cell; and a capacitor connected 
between the first and second switching devices and the cell drive 
voltage source. 

[033] Here, a common voltage applied from the common voltage 
source is set to be higher than a total voltage obtained by adding 
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a threshold voltage of the electro-luminescence cell after 
subtracting a threshold voltage of the second switching device from 
the cell drive voltage. 

[034] In one example, the first and second switching devices 
are thin film transistors . In another example, the first and second 
switching devices are MOS TFT' s . In still another example, the first 
and second switching devices are either n-type MOS TFT's or p-type 
MOS TFT's. 

[035] In accordance with another embodiment of the present 
invention, the organic electro-luminescence device includes a first 
switching device formed at each intersection area of the column 
lines and the row lines and connected between the cell drive voltage 
source and the electro-luminescence cell; a second switching device 
forming a current mirror with the first switching device and connected 
to the cell driver voltage source; a third switching device connected 
to the second switching device, the column line and the row line 
for responding to a data signal in the row line; a fourth switching 
device connected to the second and third switching devices and the 
row line; and a capacitor connected between the first and second 
switching devices and the cell drive voltage source. 

[036] Here, a common voltage applied from the common voltage 
source is set to be higher than a total voltage obtained by adding 
a threshold voltage of the electro-luminescence cell after 
subtracting a threshold voltage of the second switching device from 
the cell drive voltage. 

[037] In one example, the first to fourth switching devices 
are thin film transistors. In another example, the first to fourth 
switching devices are MOS TFT' s . In still another example, the first 
to fourth switching devices are either n-type MOS TFT's or p-type 
MOS TFT' s. 
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[038] An apparatus for driving an organic electro-luminescence 
device according to another aspect of the present invention includes 
an electro-luminescence display panel having m X n number of 
electro-luminescence pixel devices at intersections of m number 
of row lines and n number of column lines; a data driver driving 
the column lines; a scan driver driving the row lines; a timing 
controller applying a scan control signal for driving the row lines 
to the scan driver and applying a column control signal together 
with a video data signal to the data driver; and a power supplier 
applying a drive voltage to the display panel, the data driver , 
the scan driver and the timing controller, and applying a common 
voltage to a cathode terminal of an electro-luminescence cell within 
the electro-luminescence pixel device. 

[039] An apparatus for driving an organic electro-luminescence 
device according to still another aspect of the present invention 
includes an electro-luminescence display panel having mXn number 
of electro-luminescence pixel devices at intersections of m number 
of row lines and common voltage lines and n number of column lines; 
a data driver driving the column lines; a scan driver driving the 
row lines; a common voltage driver driving the common voltage line; 
a timing controller applying a scan control signal for driving the 
row lines to the scan driver, applying a column control signal 
together with a video data signal to the data driver, and applying 
a common voltage control signal for driving the common voltage lines 
to the common voltage driver; and a power supplier applying a drive 
voltage to the display panel, the data driver, the scan driver, 
the common voltage driver and the timing controller, and applying 
a common voltage to a cathode terminal of an electro-luminescence 
cell within the electro-luminescence pixel device. 

[040] The driving apparatus includes a system controller 
controlling the timing controller and transmitting a video data 
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from the outside; and a video supplier connected to the system 
controller and the power supplier for inputting the video data and 
applying each control signal to the system controller. 

[041] A method for driving an organic electro-luminescence 
device having an electro-luminescence cell and a cell drive voltage 
source for driving the electro-luminescence cell in response to 
data formed at each pixel area between a plurality of column lines 
supplied with the data and a plurality of row lines for selecting 
a scan line; and a switch selectively connecting a capacitor charged 
with the data from the column lines and sustaining the charged data 
and selectively connecting a cathode terminal of the 
electro-luminescence cell to a common voltage source or a ground 
voltage source, the method according to still another aspect of 
the present invention including connecting the switch to the common 
voltage source; applying the data to the column lines; applying 
a scan voltage synchronized with the data to the row lines; and 
switching the switch to the ground voltage source. 

[042] The step of applying the scan voltage to the row lines 
includes charging the capacitor with the supplied data through a 
switching device. 

[043] The step of switching the switch to the ground voltage 
source includes applying a voltage charged in the capacitor to the 
switching device connected between the cell drive voltage source 
and the electro-luminescence cell; adjusting a current path width 
of a source and a drain terminal of the switching device by the 
applied data voltage; and having the electro-luminescence cell emit 
light by a voltage difference between the cell drive voltage source 
and the ground voltage source corresponding to the applied data 
voltage . 

[044] In this example, the switch is switched for each 1/2 frame 
period. 
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[045] In another example, the switch is switched by the 
asymmetric period for one frame. 

[046] These and other objects of the present application will 
become more readily apparent from the detailed description given 
hereinafter. However, it should be understood that the detailed 
description and specific examples, while indicating preferred 
embodiments of the invention, are given by way of illustration only, 
since various changes and modifications within the spirit and scope 
of the invention will become apparent to those skilled in the art 
from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[047] These and other objects of the invention will be apparent 
from the following detailed description of the embodiments of the 
present invention with reference to the accompanying drawings, in 
which: 

[048] FIG . 1 is a view brief ly representing a sectional structure 
of an organic electro-luminescence device of the related art; 

[049] FIG. 2 is a plan view briefly representing a pixel 
arrangement of an organic electro-luminescence device of the related 
art; 

[050] FIG. 3 is an equivalent circuit diagram of a pixel shown 
in FIG. 2; 

[051] FIG. 4 is a waveform diagram representing signals applied 
to a column line and a row line shown in FIGs. 2 and 3; 

[052] FIG. 5 is another equivalent circuit diagram of a pixel 
shown in FIG. 2; 

[053] FIG. 6 is a waveform diagram representing signals applied 
to a column line and a row line shown in FIGs. 2 and 5; 
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[054] FIG. 7 is a plan view briefly representing a pixel 
arrangement of an organic electro-luminescence device according 
to an embodiment of the present invention; 

[055] FIG. 8 is a pixel circuit diagram of the organic 
electro-luminescence device shown in FIG. 7; 

[056] FIG. 9 is another pixel circuit diagram of the organic 
electro-luminescence device shown in FIG. 7; 

[057] FIG. 10 is a diagram briefly representing the concept 
of light-emission for driving an organic electro-luminescence 
device according to an embodiment of the present invention; 

[058] FIG. 11 is a diagram representing an example of an actual 
drive waveform applicable to the device of FIG. 7; 

[059] FIG. 12 is a diagram representing another example of an 
actual drive waveform applicable to the device of FIG. 7; 

[060] FIG. 13 is a block diagram briefly illustrating a drive 
apparatus for driving an organic electro-luminescence device 
according to an embodiment of the present invention; and 

[061] FIG. 14 is a block diagram briefly illustrating a drive 
apparatus for driving an organic electro-luminescence device 
according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[062] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

[063] FIG. 7 is a plan view briefly representing a pixel 
arrangement of an organic electro-luminescence device according 
to an embodiment of the present invention. FIG. 8 is a pixel 
equivalent circuit diagram of the organic electro-luminescence 
device shown in FIG. 7 , and FIG. 9 is another pixel equivalent circuit 
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diagram of the organic electro-luminescence device shown in FIG . 
7. 

[064] Referring to FIGs. 7 to 9, the organic 
electro-luminescence device according to the embodiment of the 
present invention includes m number of column lines CLl to CLm, 
n number of row lines RLl to RLn, and m X n number of pixels Pixels 
(53) arranged in a matrix having the column lines CLl to CLm cross 
the row lines RLl to RLn. 

[065] In one example, the organic EL device, as shown in FIG. 
8 , includes for each pixel 53afirstTFTTl formed at each intersection 
area of the column lines CLl to CLm and the row lines RLl to RLn 
to act as a switching device, a second TFT T2 formed between an 
electro-luminescence cell OELD, a cell drive voltage source VDD 
and a common voltage source (or cathode voltage source) VCC for 
driving the electro-luminescence cell OELD, a capacitor Cst 
connected between the first and second TFT 7 s Tl and T2, and a switch 
SW selectively connecting the cathode terminal of the 
electro-luminescence cell OLED to either the common voltage source 
VCC or a ground voltage source GND. The first and second TFT' s Tl 
and T2 can be p-type MOS-FETs, n-type MOS-FFTs (with the pixel 
structure reversed), or other suitable switching devices. 

[066] The first TFT Tl is turned on in response to a negative 
scan voltage from the corresponding row line RL to make a current 
path conduct electricity between the source terminal and the drain 
terminal of itself, and is sustained at an off-state when the voltage 
in the row line RL is lower than its threshold voltage Vth. While 
the first TFT Tl remains at its on-state, the data voltage V C l from 
the corresponding column line CL is applied to the gate terminal 
of the second TFT T2 through the source terminal and the gate terminal 
of the first TFT Tl. Contrary to this, the current path between 
the source terminal and the drain terminal of the first TFT Tl is 
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open during the off period of the first TFT Tl, so the data voltage 
V CL is not applied to the second TFT T2. 

[067] The second TFT T2 controls the current between the source 
terminal and the drain terminal in accordance with the data voltage 
V CL applied to its gate terminal to cause the electro-luminescence" 
cell OLED to emit light in a brightness corresponding to the data 
voltage V C l- 

[068] The capacitor Cst stores a difference voltage between 
the data voltage V C l and the cell drive voltage VDD to cause the 
voltage applied to the gate terminal of the second TFT T2 to be 
sustained uniformly for one frame period and at the same time to 
sustain the current applied to the electro-luminescence OLED 
uniformly for one frame period. 

[069] The switch SW switches between the common voltage source 
VCC and the ground voltage source GND to alternately apply the current 
to the electro-luminescence cell OLED in a forward direction GND 
(by selecting the GND) or a reverse direction VCC (by selecting 
the VCC) . The electro-luminescence cell OLED is non-luminous when 
the switch SW selects the common voltage source VCC. While not being 
luminous, data are applied to the capacitor Cst and pixel data are 
applied to the entire panel. When the switch SW selects the ground 
voltage source GND, the electro-luminescence cell OLED becomes 
luminous by emiting light in a brightness corresponding to the pixel 
data voltage V CL stored while not being luminous. 

[070] In another example, each pixel 53 in the organic EL device 
of FIG. 7 has a configuration shown in FIG. 9. Such an organic EL 
device includes for each pixel 53 a first TFT Til formed between 
the cell drive voltage source VDD and the electro-luminescence cell 
OLED to drive the electro-luminescence cell OLED; a second TFT T12 
connected to the cell drive voltage source VDD to form a current 
mirror with the first TFT Til; a third TFT T13 connected to the 



- 14 - 



Atty. Docket No. 2658-0304P 

secondTFT T12 , the corresponding column line CL and the corresponding 
row line RL to respond to the signal in the row line RL; a fourth 
TFT T14 connected between the gate terminals of the first TFT Til 
and the second TFT T12, the row line RL and the third TFT T13; a 
capacitor Cst connected between the gate terminals of the first 
TFT Til and the second TFT T12 and the voltage supply line VDD; 
and a switch SW selectively connecting the cathode terminal of the 
electro-luminescence cell OLED to either the common voltage source 
(cathode voltage source) VCC or the ground voltage source GND. The 
first to fourth TFT' s Til to T14 can be p-type MOS-FETs, n-type 
MOS-FETs (with the pixel structure reversed) , or other suitable 
switching devices . 

[071] The third and fourth TFT' s T13 and T14 are turned on in 
response to a negative scan voltage from the corresponding row line 
RL to make a current path conduct electricity between their source 
terminal and the drain terminal, and are sustained at an off-state 
when the voltage in the row line RL is lower than their threshold 
voltage Vth. While the third and fourth TFT' s T13 and T14 remain 
at their on-state, the data voltage V C l from the corresponding column 
line CL is applied to the gate terminal of the first TFT Til through 
the third and fourth TFT' s T13 and T14 . Contrary to this, the current 
paths between the source terminal and the drain terminal of the 
first and second TFT's Til and T12 are open during the off-period 
of the first and second TFT's Til and T12, so the data voltage V CL 
is not applied to the first TFT Til. 

[072] The first TFT Til controls the current between the source 
terminal and the drain terminal in accordance with the data voltage 
V C l applied to its gate terminal to cause the electro-luminescence 
cell OLED to emit light in a brightness corresponding to the data 
voltage V CL . 
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[073] The second TFT T12 is configured in a current mirror form 
with the first TFT Til to control the current from the first TFT 
Til uniformly. 

[074] The capacitor Cst stores a difference voltage between 
the data voltage V CL and the cell drive voltage VDD to cause the 
voltage applied to the gate terminal of the first TFT Til to be 
sustained uniformly for one frame period and at the same time to 
sustain the current applied to the electro-luminescence OLED 
uniformly for one frame period. 

[075] The switch SW switches between the common voltage source 
VCC and the ground voltage source GND to alternately apply the current 
to the electro-luminescence cell OLED in a forward direction GND 
(by selecting the GND) or a reverse direction VCC (by selecting 
the VCC) . The electro-luminescence cell OLED is non-luminous when 
the switch SW selects the common voltage source VCC. While not being 
luminous, data are applied to the capacitor Cst and pixel data are 
applied to the entire panel. When the switch SW selects the ground 
voltage source GND, the electro-luminescence cell OLED becomes 
luminous by emitting light in a brightness corresponding to the 
pixel data voltage V C l stored while not being luminous. 

[076] FIG. 10 is a diagram briefly representing the concept 
of light-emission for driving an organic electro-luminescence 
device according to an embodiment of the present invention. FIG. 
11 is a diagram representing an example of an actual drive waveform 
applicable to the device FIG. 7, and FIG. 12 is a diagram representing 
another example of an actual drive waveform applicable to the device 
of FIG. 7. 

[077] Referring to FIGs . 10 to 12, the organic electro- 
luminescence device according to the present invention has 
non-luminous time (I) and luminous time (II) in one frame period 
(e.g. , 16. 67ms) . 
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[078] The non-luminous time (I) includes a time (la) when a 
drive signal is applied to the row line RL and the column line CL 
and a time (lb) when the data signal from the column line CL is 
charged in the capacitor Cst and sustained after the drive signal 
being applied. At this moment, the cathode terminal of the 
electro-luminescence cell OLED is connected to the common voltage 
source VCC to have a designated common voltage VCC flow in it. The 
common voltage source VCC is applied to the cathode terminal of 
the electro-luminescence cell OLED before the scan signal and the 
data signal is applied to the row line RL and the column line CL. 

[079] The luminous time (II) is a time when the data voltage 
stored at the capacitor Cst causes the current between the source 
terminal and the drain terminal of the TFT connected to the 
electro-luminescence cell OLED to be controlled to make the 
electro-luminescence cell OLED luminous with the cell drive voltage 
source VDD corresponding to the data voltage. At this moment, the 
cathode terminal of the electro-luminescence cell OLED is connected 
to the ground voltage source GND and before the luminous time (II) 
expires, the electro-luminescence cell OLED is connected to the 
common voltage source VCC through the switch SW. 

[080] As can be seen through the above configuration, the 
electro-luminescence cell OLED according to the present invention 
is driven with the luminous time (I) and the non-luminous time (II) 
alternately changed. Through this, motion blurring can be reduced 
significantly and the picture quality of a motion picture can be 
improved greatly. And, the contrast effect of light and shade is 
expressed clearly when being driven according to the present 
invention, thus the contrast can be improved. This configuration 
also overcomes the problems of the related art discussed above. 

[081] In the present invention, an applied voltage of the common 
voltage source VCC should have a voltage size as in Formula 1. 
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[Formula 1] 

VCC > [ (VDD-Vthl) +Vth2] 

[082] Herein, VCC is a voltage applied to the cathode electrode 
of the electro-luminescence cell OLED, VDD is the cell drive voltage, 
Vthl is the threshold voltage of Tl of FIG . 8 and T12 of FIG. 9, 
and Vth2 is the threshold voltage of the electro-luminescence cell 
OLED. 

[083] Hereby, the common voltage VCC should be set to be higher 
than a voltage obtained by adding the second threshold voltage Vth2 
after subtracting the first threshold voltage Vthl from the cell 
drive voltage VDD to be applied. 

[084] Further, the luminous time (II) can be controlled as in 
FIGs. 11 and 12 in proportion to the connection time of the ground 
voltage source GND, which are applied to the cathode terminal of 
the electro-luminescence cell OLED. 

[085] FIG. 13 is a block diagram briefly illustrating a drive 
apparatus for driving an organic electro-luminescence device 
according to an embodiment of the present invention. 

[086] Referring to FIG. 13, the driving apparatus of the organic 
electro-luminescence device drives an organic electro- luminescence 
device 54 having pixels 53 each arranged at each intersection area 
of row lines RL and column lines CL. The organic EL device 54 can 
be the organic EL devices shown in Figs. 7, 8 and 9, or can be other 
type of organic EL device. The driving apparatus includes a scan 
driver 50 driving the row lines RL of the organic electro-luminescence 
device 54; a data driver 52 driving the column lines CL of the organic 
electro-luminescence device 54; a timing controller 4 6 controlling 
the scan driver 50 and the data driver 52; and a power supplier 
48 applying a drive power to the driving apparatus, all operatively 
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coupled. Further, the driving apparatus of the organic 
electro-luminescence device further includes a system controller 
44 controlling the timing controller 46, and a video supplier 42 
controlling the drive of the system controller 44 and the power 
supplier 48 and inputting video data information, all operatively 
coupled. 

[087] Each pixel 53 is driven when the scan signals of the 
corresponding row line RL is enabled, to generate light corresponding 
to the size of the video signal in the corresponding column line 
CL. Each pixel 53 is configured as illustrated in FIG. 8 or 9, and 
the cathode terminal of each electro-luminescence cell OLED is 
selectively connected to either the common voltage source VCC and 
the ground voltage source GND through the switch SW. Due to this 
feature, the luminous time of the electro-luminescence cell OLED 
is controlled. 

[088] The timing controller 4 6 applies a scan control signal 
to the scan driver 50 for controlling the row lines RL and at the 
same time applies control signals along with data to the data driver 
52. 

[089] The scan driver 50 applies a scan pulse, which enables 
the row lines RL sequentially, in accordance with the scan control 
signal from the timing controller 46. 

[090] The data driver 52 applies a data signal from the timing 
controller 46 to the pixels 53 through the column lines CL in response 
to the control signals applied from the timing controller 46. In 
this case, the data driver 52 applies the data to the column lines 
CL by horizontal lines for each scan period when the scan driver 
50 drives each row line RL. 

[091] The power supplier 48 applies a drive power to the timing 
controller 46, the scan driver 50, the data driver 52 and the organic 
electro-luminescence device 54. Specifically, the power supplier 
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48 applies the common voltage VCC to the cathode terminals of the 
electro-luminescence cells OLEDs through the common voltage lines 
56. That is, in this embodiment, the power supplier 48 applies the 
common voltage VCC to the entire panel (i.e., to all the OLEDs) 
simultaneously through the common voltage lines 56. 

[092] FIG. 14 is a block diagram briefly illustrating another 
example of the drive apparatus for driving the organic 
electro-luminescence device according to another embodiment of the 
present invention . 

[093] Referring to FIG. 14 , the driving apparatus of the organic 
electro-luminescence device according to another embodiment of the 
present invention has the same elements (identified by the same 
reference numerals) as the driving apparatus of FIG. 13, except 
that the common voltage VCC is selectively applicable to the cathode 
terminal of each separate electro-luminescence within the organic 
electro-luminescence device . 

[094] To accomplish this, the driving apparatus includes a 
common voltage driver (cathode voltage driver) 58 for selectively 
driving the common voltage VCC. Further, the timing controller 4 6 
further supplies a control signal to the common voltage driver 58 
to control the common voltage driver 58. Particularly, the power 
supplier 48 supplies the common voltage (cathode voltage) VCC to 
the common voltage driver 58 via a common line 60. Then the common 
voltage driver 58 selectively applies the common voltage VCC to 
each VCC line 61a-61n under the control signal (s) from the timing 
controller 46. The common voltage driver 58 may include one or more 
switches to accomplish this (e.g., one switch per row) . The timing 
controller 46 can generate and send the control signal (s) to the 
common voltage driver 58 to selectively (or sequentially) apply 
the common voltage VCC to each pixel 53 as needed based on the operation 
of the pixels 53. In this example, each of the VCC lines 61a-61n 
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would supply the common voltage VCC to all the cathode terminals 
of the OLEDs of the pixels 53 in one row. 

[095] Since all other components of the device shown in FIG. 
14 operate in the same manner as the device shown in FIG. 13, the 
description thereof will be omitted. 

[096] As described above, the organic electro-luminescence 
device and the method and apparatus for driving the same according 
to the embodiment of the present invention has the cathode terminal 
of the electro-luminescence cell OLED configured to be selectively 
connected to the common voltage source VCC and the ground voltage 
source GND. Because of this feature, the current is alternately 
applied to the electro-luminescence cell of the organic 
electro-luminescence device in a forward direction or a reverse 
direction. This eliminates any build-up of residential currents 
in the OLEDs, whereby the lifetime, effectiveness and reliability 
of the electro-luminescence cells and the picture quality of the 
motion picture are improved significantly. 

[097] Although the present invention has been explained by the 
embodiments shown in the drawings described above, it should be 
understood to the ordinary skilled person in the art that the 
invention is not limited to the embodiments, but rather that various 
changes or modifications thereof are possible without departing 
from the spirit of the invention. Accordingly, the scope of the 
invention shall be determined only by the appended claims and their 
equivalents . 
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